changes now seems within reach.
] i from 400-600 nM to 10-30 M. This stimulus evoked an increase in membrane capacitance residues in the linker region between the two ␣ helices (Hess et al., 1992) . The SNARE complex may be preand the released catecholamines were simultaneously detected by a carbon fiber pushed gently toward the assembled during priming of the vesicle for release (Xu et al., , 1999 . Detailed kinetic analysis of the capacitance rebe driven by) initial formation and dissociation of the SNARE complex, respectively. Since the number of response revealed that the burst phase itself consists of two components, the fast (time constant, 1 ϭ 20-30 lease-ready vesicles will be determined by the relationship between priming and depriming rates, the SNARE ms) and the slow ( 2 ϭ 200-300 ms) burst component Voets, 2000) . These components reprecomplex may act as a regulator of the number of releaseready vesicles. sent the parallel fusion of two release competent vesicle pools, the readily (RRP) and the slowly (SRP) releasable In the present study, we have investigated the regulation of the two releasable (primed) vesicle pools in chropool, respectively (our current kinetic model is seen in Figure 7D ). maffin cells, the slowly releasable pool (SRP) and the readily releasable pool (RRP), by PKA and phosphaInclusion of PKA activators into the pipette solution (100 M cAMP and 50 M forskolin; ‫3ف‬ min was allowed tases. We found that PKA and calcineurin have antagonistic effects on the size of the SRP and the RRP. ous experiments showed that SNAP-25 is phosphorylated in vitro and the phosphorylation site was mapped and 2A) longer than 10 min underwent morphological changes. Therefore, we reduced preincubation time to to Thr-138 ( Figure 3A ; Risinger and Bennett, 1999). We raised an antibody against a synthetic phosphopeptide ‫5ف‬ min, which did not affect secretion evoked by the first flash (left panel in Figure 2B ), but potentiated the containing residues 132-143 of SNAP-25 including phosphorylated threonine at position 138 (Experimental second flash-evoked response (right panel in Figure 2B ).
Next, we combined preincubation with phosphatase Procedures). After purification, we tested the specificity in HEK cells overexpressing either native SNAP-25a or inhibitors and infusion of PKA inhibitors. Figure 2C shows that inhibition of calcineurin by cypermethrin the T138A mutant. Figure 3B shows that the phosphopeptide-specific antibody detected a protein of approxicompletely prevented the effect of PKA inhibitors on secretion, whereas calyculin A was ineffective ( Figure 4A shows that overexpression of the phosphomimetic T138D mutant resulted in a moderate but not significant (see Figure 6 ) increase in the sustained phase Figure 5D ). Kinetic analysis revealed that the T138A
The similarity between secretion in the presence of PKA inhibitors ( Figure 1B ) and when overexpressing SNAPmutation reduced both burst components by ‫%06ف‬ compared to SNAP-25b wild-type, the same percentage 25a T138A ( Figure 4B ) suggests that phosphorylation of SNAP-25 may be involved in the constitutive stimulatory reduction as seen when the T138A mutation was introduced into SNAP-25a ( Figure 6B inhibitors, we observed a similar slight reduction compared to overexpression of SNAP-25a T138A without In conclusion, both the choice of SNAP-25 isoform (Figures 4 and 6) . In contrast, the mutant 0.01; ***p Ͻ 0.001).
T138A caused a 2-fold decrease in both exocytotic burst components (Figures 4 and 6) . Furthermore, we found that overexpression of either mutant eliminated the ef-(1999), who reported that in pancreatic ␤ cells PKA was constitutively active when the intracellular ATP concenfect of PKA inhibitors on the SRP, but not on the RRP (Figure 7 ). This shows that phosphorylation of SNAP-25 tration was high (3 mM), but not at low ATP concentrations. Notably, PKA activity was necessary for the fast underlies PKAs action on the SRP. In chromaffin cells, depletion of the RRP is followed by refilling from the part of secretion, indicating that PKA activity maintained the pool of releasable vesicles. SRP, indicating a linear maturation scheme ( Figure 7D The finding that after overexpression of T138 mutants high enough after the flash (see Figure 7D ). The forward priming/refilling rate, k 1 , is calcium dependent (Voets, PKA inhibitors still reduced the size of the RRP indicates the existence of an additional PKA target regulating the 2000), and after the flash the sustained rate approximates the maximal value of k 1 at high [Ca 2ϩ ] i (because maturation step between the SRP and the RRP (Figure 7D) . 
cells (Chheda et al., 2001).

Generation of Mutant SNAP-25 Constructs
Physiological Implications and Expression in HEK293 Cells
We previously showed that block of endogeneous PKC SNAP-25 T138A mutant construct was generated using the QuikChange Site-Directed Mutagenesis Kit (Stratagene, La Jolla, CA).
activity in chromaffin cells has no effect on the first flash 
